On 20th May 2010 J. Craig Venter and his team at the J. Craig Venter Institute in Rockville, Maryland and San Diego, California, declared the creation of the fi rst bacterial cell that is controlled by a self-replicative synthetic genome. He and his group synthesized 1.08 Mbp Mycoplasma mycodes JCVI-syn 1.0 genome sequence and transplanted into Mycoplasma capricolum as recipient cell to create new Mycoplasma mycodes cells that are controlled only by the synthetic chromosome [1] . Venter describes the converted cell as the fi rst self replication species that was created on this planet whose parent is a computer! This idea was conceived sometime nearly 15 years ago when Venter's team fi rst decided to build a cell that contains only essential genes that are required for its survival and replication. I heard Craig Venter's lecture at ISME meeting in Vienna, in August 2006. At that time he was strongly determined in introducing an artifi cial genome into the cell-a feat that has been achieved now. In fact the idea seemed to have stemmed from the sequencing of the genome of Mycoplasma genitalium, a bacterium that has the smallest complement of genes (580 kb) of any known organism capable of independent growth in the laboratory [2] . The bacterium has 485 protein coding genes out of which more than 100 are dispensable. To achieve this feat, several years were spent in developing methods for cloning entire bacterial chromosome as centromeric plasmids in yeast [3, 4] .
As mentioned earlier, the design of the M. mycoides JCVI-syn 1.0 genome was based on digitizing genome sequence information and its transplantation into a M. capricolum recipient cell. Venter and his colleagues fi rst demonstrated that they could transplant natural chromosome from one microbial species to another [3] . But the introduction of a synthetic genome faced two hurdles: fi rst to construct a minimal genome as suggested by initial experiments and second to transform the synthetic genome into the recipient cell. The entire project took almost 15 years, 24 scientists and at an estimated cost of $40 million.
Initially, cassettes of around 1080 bp with 80 bp overlaps to adjacent ones were designed by assembling chemically synthesized oligonucleotides. Assembly of synthetic genome took place in three major steps. Firstly the 1080 bp cassettes and a vector were recombined in yeast, transferred to E. coli and then screened for the clone with the 10 kb insert. Secondly, the assembly of 100 kb intermediates was carried out by pooling multiple 10 kb inserts. Thirdly, complete genome assembly was done by releasing the inserts from the above 11 circular intermediates and subsequently transforming into yeast spheroplasts. And fi nally, synthetic M. mycoides genome from yeast clones were transplanted into M. capricolum recipient cells that exhibited expected phenotypic properties and was capable of continuous selfreplication.
In fact, the notion that an artifi cial cell has been made is wrong. This has been already pointed out by many biologists that this was not the synthesis of life or of a cell, but it was for the fi rst time that an organism had been put together with DNA constructed from specifi cations in a computer database. In other words a bacterium has been created, the functions of which have been taken over by the synthetic genome, rather than creating an organism from scratch. It is a clever and ingenious piece of genetic engineering but hardly artifi cial life. This is also a step forward for creating synthetic life and perhaps there are many more diffi cult steps that have to be overcome to realize the dream completely.
The autobiography of Craig Venter [5] reveals that he is no ordinary scientist, and no ordinary man, but a brilliant and outspoken scientist recognized for his visionary contributions to the world of genomic research. He has sailed life threatening oceans, wrestled a sea-snake and survived the Vietnam war. Always proving his critics wrong, he is the fi rst person to read and interpret his own genome [6] , he now creates a bacterium that is controlled completely by a synthetic genome [1] .
Immediately after this achievement, Venter stated that this success that heralds the cloning of new life will benefi t humanity, starting with bacteria that would be tailor made for the production of biofuels, soaking up CO 2 from the atmosphere, production of vaccines, antibiotics and for bioremediation. This is a landmark achievement in molecular biology and has opened doors to many more path breaking ideas and applications. Venter is already planning to build up the algae genome. These experiences now pave the way for 'designer organisms' that will be built rather than evolve.
This landmark achievement has at the same time opened up several questions of ethics, law, public safety and about artifi cial life. Will these designer organisms be superior to what already exist in nature? Will these cells be superior to a cell that has ancestors? Will it be possible to design tailor made organisms at a reasonable cost? These and many other questions need to be debated and answered by the scientifi c community sooner or later before putting them to practical use. In any case one thing is certain, that synthetic biology needs to be regulated. There is a need to take necessary steps in establishing an international framework to address these issues.
Needless to say that this and related inventions heralded the beginning of a new era in biology, where the science of genetics and molecular biology have now fi rmly entered into a new era which has excited biologists or microbiologists more than anybody else. This opinion has been voiced several times in editorials of Indian Journal of Microbiology.
During the past few years our journal is also trying to be at the forefront in publishing innovative discoveries relevant to the fi eld of microbiology. Through this Editorial, Review Article and News and Views we have again made an attempt to bring forth a major breakthrough of creating synthetic genome and transforming it into a bacterium. While I thank my colleagues for their support, I once again urge them to contribute best articles, provide suggestions and highlight exciting discoveries timely in Indian Journal of Microbiology.
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